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ABSTRACT 

The r.rpose of this study was to investigate three 
types of academic advisement used in computer based ir -struct ion 'ZBl) 
with learner controlled conditions and their effects when used ai ong 
learners of varying locus of control orientation. There were three 
advisement treatments: (1) adaptive, which gives information related 
to the amount of instruction the learners need to do; (2) evaluative, 
which gives information on the required mastery level; and (3) 
directive, which includes advice on how to go about the instruction 
or how to approach the lesson. Using Rotter •s I-E scores, learners 
were classified as having internal, middle, or external locus of 
control. A randomized, posttest-only design was used. Seventy-four 
preservice teachers worked on a tutorial about 6agne*s events of 
instruction, received advisement during the practice phase of the 
lesson, and took the posttest. Main effects and interaction were 
tested using two-way ANOVA. When no interaction was found significant 
and main effects were significant, mean scores were compared using 
Fisher's PLSD. Compared to evaluative advisement, adaptive advisement 
resulted in the following: higher posttesu achievement, advisement 
being followed more frequently during the start of the practice 
phase; and greater amount of practice done. Among LOC groups, 
externals followed the advisement given just as frequently as 
internals. Both groups chose to do the same amount of practice but 
their achievement differed. Internals did better than externals on 
the posttest. (16 references) (DB) 
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The Effects of Advisement and Locus of Control on Achievement in 

Learner-controlled Instruction 

Rowena S. Santiago 
California State University, San Bernardino 
James R.Okey 
-The University of Georgia 

In computer-based instruction, leuner control reters to the presence of insmictoal 
desien ootids whSh give learners the choice to make decisions, to exercise control, and to 
Sime S a^S o^^^ lesponsibility regarding their instruction. L^r 

h^l^S tod a positive Sstinction of computer-based instruction because it 
'eS£?reh^vSS^ 

SammuterL Learner control is provided in computer4)asedinstiuctoon underlie 

SitlStiv^ng and W leani^^^ 
the effectiveness of learner control has net been opti '"jf^^'^^^^f^^^^ gj^. 
learners to make good decisions (Carrier, Davidson, & \yrilhams, 1985. ™u^^Jf 

w: 1980; SteiSberg, 1977). .'n^e^f?^;^^^:^"^^^^^ 

recommended when designing instruction for computers (Camer. 1984, Johansen at 

Tennyson, 1983). 

Advisemem. Various types of advisement have been included in CBI lessons to 

assistleam^TLdnTi^^^ ^±f!"TreS^^SLi 
relS toAeamount/s^uence of instruction the learners need to do based on thw mim^ 

amount andseouence of instruction needed to achieve objectives (Ross & Rakcw, ^^^^ 
^^^^o^^^l^Snceds in terms of amount and sequence ot insmiction needed 
fJr^^ltS(I^XT^yson,\9m> Providing adaptive advisement has 
^so^.iiScoS^ 

^"^"^ ^iS^fiSTSrent learning level in relation to requir^^ levd 
. 4«ri^l;S!n«ofin lORS- Tennvson 1980) may be considered as evaluative 

to^SciJi^nsg^ a perception of how much mwe instniction diey have to 
?n ttS^S™ of XSi^ directive advisement, hwludes advice on how to go 

S^eadvisememunderlearnercontrol conditions wasdone^^^^^^ It 
rented in no significant difference on test scores of groups with and without pre- 
instructional advisement on instructional event selection. 

Lncus ofComwl (LOC). A psychological construct which could affect learning 



conttolirintemal if a learner holds the beUef that the outeome or a 
^WQ orh^X'dor nie belief that an event is caused by factors beyond me 

nnnnrtiiniiies inherent in different tasks and situations, and concentration are srane oi m 
M!Sf'7SSSt7m4>^S,S*StaS have be«i found tobe more 

percepuvc w '^T^-- . -^v'i'c'snrs of information than are externals. 
^ n^r^vS^.^^ S ( 1 977) which r^.l^ ftom 
±f?S: ^f i,rthat individuals who feel that they can mfluence the ^ ^ 



A comSve ration given by Bar-Tal and Bar-Zohar (ly^/) wmcn r^mu* uvm 



instrumental in attaining their goals. TTiey further add that to manipulate the environment, 
individuals must be able to collect and use relevant information. TTiese ^ments 
(tefinitely suggest links between locus of control, learner control, and advisemwit. Whether 
or not learners with different locus of control orientations will benefit as much from 
computer-based instruction that includes learner control and advisement features has yet to 

bedetermined. -~ 

Study 

There is agieement in the Uterature that advisement could help bring about better 
learner performance under teamer control situations. Various types of advisement have 
been provided learners to make CBI more effective. However, only a very hmited number 
of studies have been done to examine the effects of various types of advisement under 
learner control conditions and their findmgs have been equivocal and mcondusive. 
Furthermore, the effects of psychological fectors, such as locus of control, have lAewise 
not been OTecifically resolved. TTie question of whi(* type of advisement should be used 
for which type of learners when providing learner control in CBI remains a problem for 
instructional designers. 

Pwpose. The purpose of this study was to investigate three types of advisement 
and their effects when used among learners of varying locus of contrjl oriratations. 
SpedficaUy, the study investi^ted (1) the differences in the achievement of leanwrs when 
eroosed to differ«it forms of advisement and when they are identified to have diffwrng 
locus of control orientation; (2) flie interaction between the types of adviswnent used m 
learner control conditions andjie learners* locus of control orientation; and, (3) me 
differences in the decisions learners" make regarding their instruction as a result of the type 
of advisement received and their locus of control orientation. 

Design, The independent variables were types of advisement and locus of a)ntrol. 
The students' posttest achievement served as the dependent variable. Hiae were three 
advisement treatments, namely, adaptive, evaluative, and combined (adapuve^valuattve). 
Using Rotter's I-E Scores, leiimers were classified as havmg mt«nal, middle, or external 
locus of control. A randomised, posttest-only design was used 

It was TOwJicted that the combined form of advisement would produce the best 
performance results among the tffee advisement treatments and the ^wdents receivmg the 
combined advisement would foUow the advisement mae often and choose to do more 
practice than students receiving the adaptive or evaluative forms of advi^ Tne 
prediction was based on previous findings of similar studies and by die ^ ttat le^iers 
would be given access to more information upon which they could base tl»ir deosions. 
Learners with internal locus of control were likewise predicted to perforai b^ter than 
externals in their posttest performance and in the way they followed and used advisement 
inthepracticephaseofthelesson. Internals have been consistently r^rtedm the 
literatiffe to have better achievement and cognitive abilities as a result of their general 
expectancy ofan internal control of reinfoicements . . « ^ 

Seventy-fouipre-serviceteachersattheUniversityofGeOTgiasColl^eof 

Education who volunteered to participate in the study were randomly assigned to oneofflie 
three treatments after measuring their prior knowledge of ^^^]^^^^^}^ 
instrument and thdr locus of control orientation using Rotter^s I-E Scale (19e5). iiie 
students then worked on a computer-based instruction module deabnp wiA Gagne s 
(1988) nine events of instruction and received advisement m the practice ptose ot the 
lesson. The advise given them depended on &e treatment group to which th^ were 
randomly assigned. A posttest was given afterward to measure the learners achievement 
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Ratter's l-E Scores, The frequency distribution of I-E scores wMch resulted from 
this set of i)articipants was bimodal. Consequently, a three-way eroimmg was established 
by identifying students with scoies of 0 to 9 (40%) as internal, 10 to 12 as middle (22%), 
and 13 to 23 as external (38%). Each group had N=:30, N«16, and N-28; respectively. 
Advisement grouping resulted in N-2S, Na26, and N«23 for the adaptive, evaluative, and 
combined groups, r^^spectively. 

Pretest Scores, To be considered knowledgeable of the content prior to instruction, 
a learner must attain a score of at least 10 out of the 13-item pcetest, or a mastery level of 
80% or higher. The range of scenes that was obtained by the participants was 0 to 5, 
indicating that none of the students possessed mastery of the lesson content The group 
mean was 1.3 with a standard deviation of 1.1. 

Posttest Scores. As a group, the 74 students had a mean score of 16.4 and a 
standard deviation of 4.9. The highest score was 25 and the lowest was S. Only 20% of 
the students (IS out of 74) achieved a mastery level of 80% or higher. Mean scores for 
the rows (LOC), columns (advisement), and individual ceUs are given in Table 1. 



Group 


Adaptive 


Evaluative 


Combined 


Totals 


CO 


Internal 


19.6 (3.60) 
N=10 


16.3 (5.03) 
N=12 


13.0 (3.55) 
N=8 


17.8 (4.33) 
N«30 


Locu 


Middle 


21.6(3.13) 


12.5 (1.29) 


15.3 (4.50) 
N-7 


16.6 (4.97) 
N«16 




External 


14.7 (5.64) 
N>10 


15.1 (4.20) 
N«10 


14.3 (6.27) 


14.7(5.18) 
N«28 


Totals 


18.0 (5.17) 
N»25 


15.2 14.40) 


15.9 (4.98) 
N=23 


16.4(4.94) 
N«74 



^ote: Numbers in parentheses irroicate stanoard deviation. 



Table 1. Summaory Table Showing Mean Scores, Stand&rd DeviatioDss and Number of Subjects 

Achievetitem of Advisement Groups. When analysis of variance was used to test 
for main effects of the first indq}endent variable, advisement, a significant difference was 
found to exist (F = 4.4, p = .01 ol , see Table 2). This indicates that there is a diffiSTence in 
the performance of students who were given various forms of advisement 



Source 


df 


Sum of Squares 


Mean Square 


F-test 


P-value 


Advisement 


2 


185.324 


92.662 


4.4 


.0161 


Locus 


2 


151.767 


75.884 


3.604 


.0328 


Intenction 


4 


152.489 


38.122 


1.81 


.1375 


Error 


65 


1368.779 


21.058 


1 





Table 2. ANOVA Table for Advisement and LOC Effects and Their Intoaction Using Posttest Scores 
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Althoughontheaverage,23.7%ofinternalsand21.6%ofextemals Mowed 
advisement, these data were not considered sufficient to constitute any substantial finding. 

Atnoum of Practice Done. The computer-based instruction was designed such that 
the minimum number of questions a student could choose to do was 3 and the maximum 

was 18 questions. . . ^ ^ . ' j- j ^ 

Advisement Groups. Results show that students m each advisement group did an 
average of 9 questions while those in the evaluative and combined groups did an average 
of 6 and 7 questions, respectively. The adaptive group chose to do more questions per 
round than either the other two groups (F = 6.064, p =.004). None of the smdajts m the 
adaptive group did just the minimum number of practice questions, which is 3. The 
minimum choice was 4 practice questions. The maximum choice was tiie same as the 
maximum number of practice questions available, which is 18. Students m the evaluative 
and combined groups had a minimum choice of 3 and nobody did more than 1 3 practice 

questio n&^^^ The same analysis of the amount of practice done v^dtii the 
advisement groups was appUed to students having internal and external locus of control 
orientations. Results indicate tiiat internals and extenials did iK)t differ in tiie amount of 
practice questions they chose to do. In otfier words, internals and externals, on uie 
average, chose to do 7 questions per practice round in Uiis lesson. As for the maximum 
number of questions done, externals did as many as 18 practice questions whereas 
internals did no more than 13 questions. 

Discussion 

Achievemm of Advisement Givups. Significant statistical differeno^were found 
in tiie posttest peifOTmance of learners as a result of being exposed to tiiree different types 
ofad^ment Students in tiie adaptive group received information which was approjmte 
and adapted to tiieir needs. Based on tiieir refuses in tiie checkhst, most of these 
studSts (96%), after having read tiie advisement, found it easy to make a decision as to 
how much practice tiiey would do. Then, advisement was followed, on tiie average, by 
52% of tiie students. The result was a mean score of 1 8.0. tiie highest mean score among 

tiie tiiree groups. . , ^ - ^ ' c ^ 

Students in tiie evaluativcgroup, on tiie otiier hand, received mformation tiiat 
indicated tiieir current state of knowle<fee and matched it against tiie program cntenon. 
This information did not seem sufficient fOT tiiese learners to foUow tiie advisement nor 
make the apiTOpriate choice as to tiie amount of practice tiiat needed to be done. Their 
mean postt^ score was 15.2. Having a pretest score weU below the required mastery 
level of 80%, each student should have chosen to do aU tiiree practice questions in every 
practiceset However, on tiie average, only 13% of tiie group selected to do all tiiree 
oractice questions while two-tiiirds (63%) of tiie stiidents chose to do only one practice 
question? The tendency shown in tius sttidy was for tiie evaluative group to choose less 

practice tiian tiie adaptive group. ... ^ , • u 

TTie voluntary natijre of stiident participation m tiie shidv could explam why , 

overall, only 20% ofthe stiidents achieved a mastery level of 80% or above m tiie posttest 
It coitidha^i also affected tiie lower achievement of stiidents m tiie evaluative group. To 
tiiese Stiidents, receiving an evaluation of tiieir practice perfOTmance was not related to how 
tiiev will be evaluated in tfie course. 'nius,tiiis kind of infOTmalion could have been 
coiisidered by tiiese stiidents to have much less meaning ttian adaptive mformation was to 
the students m tiie adaptive group. . . . 

TTie evaluativegroup had tiie highest percentage of stiidents (22% ) who rinded 
in tiie checklist tiiat making decisions on one's own was difficult This indicates that 
providing information oa one's current state of knowledge may improve leama^ 
perception of how for tiiey are from achieving mastery but tius still does not make tiie task 



of making decisions on the appropriate amount of instruction easier for learners. 

These flndijigs seem to indicate that (K'oviding q)ecific information adapted to 
learners* needs results in better performance than information on learners* current states of 
knowledge. Even when information on learners' current states of knowledge is provided, 
leaniers may stiU find it difficult to make decisions about their instruction and have a 
tendency to choose to (b le& than is needed to achieve lesson outcomes. 

Thoe was no significant difference found between the posttest results of students 
in the adaptive and combined groups* and in the adsqptive and evaluative groups. These 
results indicate that one advantage of using either adaptive evaluative advisement over 
combined advisement would be in tmos of efficiency. Increasing the amount of 
information given, as in the combined group, does not necessarily increase the 
performance of students. If only one type of advisement is provided the learners, it is 
adaptive advisement that produces the best results. 

Achievement of LOC Groups. The statistically significant differences in the 
perfcnnance of students with internal, middle, and external locus of control (LOQ indicate 
tnat in computer-base^: instruction with learner control conditior. the perfonnance of 
learners witl^i differing locus of control orientations will also differ. When comparisons 
were made between LOC gro^js, internals were found to significantly outperfwm the 
externals c»n posttest achievement . . j, 

iLtsnials have been rqported in the literature to use and assimilate inf(nnation m 
better ways and to have b^ter academic achievement than externals. The results of this 
study suppOTt those findings. The explanation offered by Lefcourt ( 1982) was that 
internals take req»nsibility for thdr decisions and behavior, thus engage in better ways of 
processing information, whicHm tiim, results in better perfbrmance. Regardless of what 
mformation is given them, they can idwitify which information will help them reach then- 
goals or purpose. Reviews of studies by Bar-tal and Bar-zdiar (1977) and Stipek and 
Wedsz (1981) lend further support to the positive relationship between achievement and 
locus of ccmtroL Motivational fectors that could have caused differences in the way 
internals and externals made decisi(ms in this learning situation were reflected in the 
checklist responses. The learning experience was rated by 74% of the internals to be 
enjoyable as compared to 46% by externals. Only 23% of internals found the content to be 
difficult whUe more extanals thought it was difficult (31%). Overall, the lesson was rated 
to be easy by 64% of the intemaltS and 43% by externals. 

The middle LOC group was not found to be statisticalW different from the internal 
nor the external groups. Pie frequency distribution of the I-E scores was bimodal and 
there is a strong poss&ility that the middle group was composed of people who cwld 
either be intenSf extemaL TTius their pdformance did not differ significantly from the 
other two tOC groups. 

Interaction. No interaction was found between the form of advisement given to 
learners and their locus of control orientation. This implies that internals, in general, 
would have higher posttest achievement than externals regardless of the form of 
advisement given them. Externals, on the other hand, consistently got lower posttest 
scores in most of the treatments. Similariy, ads^tive advisement produced higher 
achievement than evaluative advisement, indicating that the effectiveness of adaptive 
advisement did not depend on the learners* locus of control (mentation. 

Frequency Advisement Was Folhyved by Advisement Groups. The fact that this 
instructional experience is new to students and the way advisement was presented on 
screen could have contributed to the differences in students* decisions to follow or reject 
advisement as they moved fit>m one practice set to the next The adaptive adviswncnt was 
presented in a shorter paragraph and was easily identifiable on screen. Fw combmed 
advisement, the students had to read more text and the recommended number of jHacUce 
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questions was presented towards the middle of a longer paragraph of advisement The 
effects of presenting advisement in longer texts versus shorter ones is a factor that could 
have influenced the way advisen^nt was attended to and followed in th^ first practice set. 
However, as students moved on to the next two practice sets, the difference in the 
percentages of those who followed advisement in each group decr^ised and bec^e 
statistically non-significant, possibly, as a result of having familiarized themselves with die 
advisement procedure and the screen design. Peters (1988) rq)orted a similar case in his 
study where students did not seem to fully grasp the use of advisement when used the first 
time and they made good use of it only later in the study after some explanations were 
done. 

Frequency Admemem Was Followed by LOC Groups. In the case of internals 
and externals, the difference in the frequency they followed the advisement given was not 
statistically significant A trend, however, was noted. During the initial part of the practice 
phase, it was the internals who followed advisement more o&n than externals. A possible 
explanation for this is that intemals decided to play it safe by following tt^ advisement the 
first lime it was encountered and then went to decide on their own in the succeeding 
practice sets. Externals, on the other hand, were seen to be taking a chance by going on 
their own and not following tte advice mitially but by the second half of the practice phase, 
more externals eventually chose to accept the advisement suggested. Intemals have been 
rcyorted by Rotter (1960) to be resistive of subtle attempts to be influwiced, a result of 
taking responsibility for their own actions. He further explains tliat intemals have been 
found to change in their attentiveness and concern with the type of task they are engaging 
in. If the task seemed important or challenging, then they bei^e more deliberate in their 
decision making. Externals wCTe rqx>rted not to have such ability exce^H when the task 
was chance-det^mined. These stafiements could help explain this trend. 

Amoum of Practice Done by Advisemem Groups. Students in the adaptive 
advisement group did mere practice que<^ions than students in the evaluative advisement 
group. This difference ajroears to be a consequence of an earlier decision to follow the 
advisement given where, for every piece of advice followed, the student was doing the 
maximum number of three questions. Even with the inclusion of die evaluative group in 
the analysis, this finding was not altered. The adaptive group was still found to have done 
more practice when compared to the evaluative group. It will be recalled that smdents in 
the evaluative group made their decisions regardmg the particular number of practice 
qu^tions Uiw wanted to do after being informed of their current learning level. Most of 
them decided to do only one practice question. 

The advantage of having follow^ advisement was carried over to having done 
more practice which, in turn, was found to correlate positively with posttest performance. 

Amount of Practice Done by LOC Groups. Intemals and externals were found to 
have done an aveaage of 7 practice questions each. The prediction was fcnr intemals to be 
doing more practice because of thdr rqxnted tendency to engage more in information- 
seeking. While this statement was confirmed by Lefcourt (1982), he also added that the 
better assimilation and use of infcsmation by intemals is rdated to their ability to recc^nize 
the pertinence of information for their purposes; intemals are known to be more certain of 
their values and purposes. Thus, in selecting the amount of practice for tiiis study, 
intemals could have chosen an amount suitable for thdr purposes and this was proven by 
their higher performance in the posttest Tliis amount did not seem to be more than what 
was necessary and was equal to the number of practice problems externals chose to do. 

Conclusions 

Based on the results of the study, the following conclusions are given and need to 
be interpreted based on the limitations that this study involved voluntary participation by 
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students who were all found to be below the required mastery level in their prior 
knowledge of the lesson content and that the study was conducted within a "mited length 
of time and with a small group size. 

1 . Adaptive advisement resulted in higher posttest performance than evaluative 
advisement when used in computer-based instruction with learner control conditions. 

2. Students identified widi internal locus of control orientation had higher posttest 
achievement than studmits with external locus of control orientation. 

3. TTie effectiveness of adaptive advisement does not depend on the leamers* locus 
of control orientation. 

4. Internals had higher posttest achievement than externals regardless of the form 
of advisement given them in a CBI lesson with learner control. 

5. Students receiving ada^ve advisement followed advisement more frequ^tly 
than students receiving combined advisement during the start of the practice phase but the 
difference became statistically non-significant as they did the rest of the practice sets. 

6. Students receiving ada{Mive advisement chose to do more practice problems than 
those in the combined and evaluative advisement groups. 

7. Students with external locus of contru: i^entation followed advisement just as 
fi^quently as students with internal locus of control orientation and both LOC groups 
chose to do a similar amount of practice but their performance in the posttest differed. 
Internals were able to choose the amount of information suitable for their purposes and had 
higher posttest achievement than externals. 

Implications for CBI 

Adaptive advisement in this stucfy proved beneficial to students in three aspects; 
effectiveness, appeal, and efficiency. Its effectiveness came in die form of mean scores 
which were higher tiian those gained by students exposed to two otiier advisement 
treatments. Its appeal was in die ease by which leamers could make decisions on tiieir own 
after receiving tiie adaptive infwmation. Witii adajHive advisement, higher achievement 
resulted without having to provide as much information as tfie combined form of 
advisement This makes it more efficient in terms of mstnictional design and software 
development The use of ad^ve advisement is an immediate application an instructional 
designer could consider in immwing techniques for CBI tiiat has learner control features. 

It is tfie ut Jzation of CBI information more tiian tfie utili2ation of CBI options and 
(tecision-making by internals and externals that could be considered as the nKwe immediate 
concern of designers of CBI when dealing witii locus of control (mentation of learners. 
That internals could perfonnb^ter tiian externals in spite of tfie lade of agnifi^^ 
differences in tiieir decision-making lends fiirtiier support to previous reports tiiat internals 
do wocess information better tiian externals. Instructional designers should look fiirtiier 
into tile role tfiat CBI could play in effecting any possible shift from an external locus of 
control to an internal one. 
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Th& Effects of Advisement and Lociis of Control on Achie\!^ment in 
Learrier-Contcolled InstnictiDn 



The pvurpose of this study '^^'as to investigate three tj^pes of ad-^nsement used in CBI 
vith leamer control conditions and their effects iv'hen used amor^ leamers of v-ai].Tng tocus 
of contml (LOG) oiientsition. There ''x.'ere three advnsement treatments: adaptive , ev^duative , 
and combined. Using Rotter's I-E scores, learners vere classified as having internal, 
middle, or external LOC. A randomised, posttest-only design used. Sevent^^fom pre- 
service teachers -^forbed on a tutorial ahout Gagne's ev^ents of instruction, received 
advisement during the practice phase of the lesson, and took the post^est. 

Main effects and interaction vere tested using rwo-way ANOVA. When no 
interaction ^-^is found sig;iificant and main effects ^'ere significant, mean scores vere 
compared using Fisher's PLSD. Compared to evaluative advisement, adaptive advisement 
resulted in the foUo-^nng: higher posttest achiewment; ad^risement heing foUo'S/'ed more 
frequently during the stait of t]ie practice phase; and, greater amount of practice done. 
Among LOC graups, externals followed the advisement given just as frequently as 
internals Both groups chose to do the same amount of practice but their achievement 
differed. Internals did tetter than externals on the postte.'Jt. 



